TIhe joint is extremely well fortified by stronig ligaments. Posteriorly it is covere(d by the posterior sacro-iliac ligament. This ligament can be dividecd into three distinct parts : (a) the deep interosseous ligament, connecting by short strong fibres the apposing tuberositics of the ilium and sacrum; (b) the long posterior sacro-iliac ligament, connecting the third transverse tubercle of the sacrum with the posterior superior iliac spine; (c) the short posterior sacro-iliac ligament, connecting the first and second tubercles of the sacrum with the posterior superior iliac spine. (b) and (c) are superficial. In front the joint is covered by the less robust anterior sacro-iliac ligament, connectinig the ala of the sacrum to the adjoining part of the ilium.
Ihree extra-articular ligamcnts require mention : (1) the iliolumbar, connecting the transverse process of the fifth lumbar vertebra with the crest of the ilium and the ala of the ilium; (2) the sacrotuberous, connecting the posterior iliac spines and the third, fourth, and fifth transverse tubercles of the sacrum with the tuberosity of the ischium; (3) the sacrospinous, the apex of which is attached to the spine of the ischium, the base being spread over the lateral aspect of the sacrum and coccyx in front of the sacrotuberous.
FUNCTION. Having refreshed our memory on the anatomy of this region, we pass on to consider the function of this articulation.
Viewed from the front, the sacrum appears as a wedge mortised between the two ilia, the apex terminating in the coccyx. The area of apposition on either side is the sacro-iliac articulation. In the erect position the full weight of the trunk is transmitted through these articulations; moreover, in transference of weight from one leg to the other, each single joint transmits the full load. From this it is obvious that stability must be the first consideration of this joint. It is, however, not the only consideration-motion also plays its part. Otherwise what would be the use of a diarthrodial joint here? Why not a solid fusion? The answer to this is that the sacro-iliac joint acts as a shock-absorber, and plays an active part in such ordinary movements as walking.
MOTION IN THE SACRO-ILIAC.
It is now fairly generally acknowledged that some slight movement does occur in the sacro-iliac articulation. Emphasis is always laid upon "slight" as it were, to nullify this most important physiological fact. We have already stated that stability is the first consideration of this joint. We should not therefore expect a range of movement such as exists in a ball-and-socket joint. But let us not forget that the sacrum is an integral part of the spine and, as such, might be expected to conform to and accompany the normal movements of the spine. These normal movements of the spine are: (1) flexion; (2) extension; (3) a complex movement which may be (a) sidebending-rotation or (b) rotation-sidebending.
The fact that the sacrum does behave in this manner has been fully confirmed by many observers, and not long ago in the "Journal of Bone and Joint Surgery" (see Sacrarthogenetic Telalgia by Pheasant and Pitkin, J.B.J.S., 1936-1937) . To investigate this thoroughly would take up too much space. Therefore we shall be content to state briefly what has already been thoroughly established.
In flexion and extension the sacrum rotates upon a transverse axis passing through the second piece of the sacrum. This movement is fairly well recognized, and takes place in forward and backward bending of the trunk. What is not so well appreciated is that in unpaired antagonistic movements of the body, as e.g., in walking, the ilia rotate and sidebend upon the sacrum, the axis of this movement being the symphysis pubis. Here the sacrum plays a passive role. To quote from the series of articles mentioned above: "When antagonistic iliac mobility occurs, the sacrum cannot remain suspended in mid-air, but is forced by gravity to follow anv downward or forward motion of the ilia. Therefore the articular surface of the sacrum, on the side of the ilium that is rotating forward, accompanies the articular surface of that ilium in its forward and upward movements. The opposite 109 side of the sacrum, in like manner, accompanies the ilium that tends to rotate backwards and downwards." It is important that we should be familiar with these normal movements of the joint in order that we might be able to manipulate it in at least a rational manner. Otherwise we might easily substitute brute force and ignorance for skilful, well-directed effort.
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To show the two types of movement which take place at the sacro-iliac joint. E-F represents the arc of movement in extension and flexion, A being the axis of rotation. In this movement the upper two-thirds of the joint is involved. S-R represents the other type of movement, sidebending rotation. The axis of this movement is the symphysis pubis, the ilium playing the active role, the sacrum the passive. The lower two-thirds of the joint is involved.
"SCIATICA." When one (or both) of these joints becomes locked or fails to function in a normal manner, a syndrome develops which is generally labelled "sciatica. " Doubtless there are many causes of sciatica; this, certainly, is one of the commonest. The picture has many varying shades, but in outline it is fairly well stereotyped. The patient is stepping out of his bath, when he suddenly feels acute stabbing pain across the lower part of the back. The pain is so severe that it almost causes collapse, and the patient is helped with great gentleness back to bed. Having found the least painful position in bed, he remains there immobile. By this time the pain may have become more localized, and he may be able to say quite definitely on which side he feels it more. Later the distribution of the pain will become more 110 When the condition has lasted for some time the muscles on the affected side become somewhat atrophied. This is noticeable in the buttock, thigh, and leg. Sometimes fibrillation of the gluteal muscles is seen. The reflexes (the knee-jerk and tendo-achilles) are generally diminished, but there is no nerve degeneration. Scoliosis is almost invariably present. This may be homolateral or heterolateral; occasionally it is alternating.
Sometimes the patient's diagnosis may be "lumbago," and on examination the lumbar muscles may be rigid and tender. This is a frequent accompaniment of a lesion in the sacro-iliac joint; but one has to be on one's guard that the trouble is not higher up in some of the articulations of the lumbar spine. In some cases a differential diagnosis is extremely difficult. The site and distribution of the pain, the palpation of the soft tissues and bony landmarks will help; but above all, the establishment of normal motion in the sacro-iliac joint will exonerate this articulation and incriminate the lumbar spine as the source of trouble.
EXAMINATION. The patient is first examined in the standing position with his back to the examiner. When asked where the pain is, the hand generally travels to the region of one or other posterior superior iliac spines, across the buttock and down into the thigh. A scoliosis to one or other side may be noticed, and on the affected side there may be a tendency to bend the knee slightly. If the acute phase has passed, forward bending will be accomplished without much difficulty, although the full range will not be obtained. The extreme of this movement will probably accentuate the pain in the region of the affected joint.
The patient is next examined lying face downward on the couch. The posterior superior iliac spine on the affected side may be found to be a little lower than its neighbour, or the reverse may occur. The former is the case when the ilium rotates backward in relation to the sacrum and becomes locked there; the latter, when the ilium rotates forward. In my experience these are the only two recognizable malpositions of the ilium in relation to the sacrum. When either of these lesions occurs, motion is lost in the joint. It is this fact which is of the greatest importance -because, when this motion is re-established, the excruciating pain which began somewhere in the lower lumbar region and radiated through the buttock, thigh, outer side of the leg and right into the toes, quickly subsides and finally disappears.
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The patient is now examinecl lying on his back. If his legs are anatomically equal in length, we may notice by comparing the internal malleoli that there is an apparent shortness on the affected side. This will be the case if the ilium has rotated back, which is by far the commoner of the two malpositions. The anterior superior iliac spines are now compared and checked with the posterior findings. We now proceed to test the motion of the joint. Beginning with the good leg, we test for leg-shortening. With one hand on the knee and the other gripping the ankle, the leg is flexed at the knee, abducted, and internally rotated. While this is being done, the patient is instructed not to resist the movement, but to relax completely. The leg is now replaced beside its fellow and the internal malleoli compared. From half an inch to three-quarters of an inch of shortening will now appear in the good leg. The patient is now instructed to bend his knees up and, keeping his feet on the couch, raise his hips off the couch. (In a very acute case this movement will cause too much pain and will have to be abandoned.) This will obliterate any apparent shortening, and we shall be back again at the starting position. We now test leg lengthening. The leg is slightly flexed at the knee, adducted over the other leg, and gently externally rotated. The leg is replaced, and again the malleoli are compared. The leg has now apparently lengthened, perhaps half an inch. This is Downing's test, and shows that the sacro-iliac joint on that side is moving normally. On the affected side the internal mall olus shows no variation, or, in comparison with its fellow, a greatly decreased variation, when this test is applied to it.
If any doubt still exists about the diagnosis, a rectal examination is imperative. In the case of a woman a vaginal examination is often necessary.
One might suppose that an X-ray examination of the low back would shed much light on any abnormality of this field. In the case of sacro-iliac subluxation it is singularly disappointing, because of the complex anatomical arrangement of this region and the consequent difficulty of finding a technique which would show both joints clearly. Stereoscopic radiographs give the best help; but even in these too much is left to the imagination.
It is always worth while doing an X-ray examination, if only for the sake of getting a better insight into the patient's body mechanics; and may save us from the pitfall of overlooking an incipient tuberculous or arthritic process in this joint.
MANIPULAT ION. To perform this operation it is seldom necessary to have recourse to a general anaesthetic. There are many good techniques, and one ought to be familiar with as many as possible, because the same technique is not always successful. The following two have been found useful: one, for the condition where the ilium has moved backward; the other, where it has moved forward. No anesthetic is used. The field of operation is prepared by endeavouring to relax the spastic musculature of the ilio-lumbar region by deep massage. The patient is now placed in position for manipulation. For a posterior ilium, i.e., where the ilium has moved backward, the following technique is adopted. The patient turns on to the unaffected side.
The thighs are fully flexed on the abdomen, the knees being flexed also. By now taking hold of the underarm of the patient, the upper part of the body is rotated fully-into the supine position. The uppermost leg is now extended at the knee and swung over the edge of the couch. The operator is now standing facing the patient, not behind. He places one hand on the patient's far shoulder, and bending over slightly, places the flexed forearm of the other arm on the crest of the ilium which is uppermost. Using the patient's shoulder as a counter-resistance, the ilium is rotated forward and downward (i.e., towards the floor) until all slack is taken up. When the operator senses this condition he pauses slightly; then, still retaining his pressure, he quickly increases his forces, delivering a short sharp thrust. This may or may not be accompanied by a dull audible thud, and frequently the patient immediately experiences a sense of relief. The joint is then tested for motion.
In this technique the spine acts as a lever, being locked in extension and rotation right down to the sacrum: this forms a long lever. A short lever is made use of in the form of the ilium. The long lever is rotating backward, the short one forward. The point of cleavage is the sacro-iliac joint.
In an anterior lesion the following technique may be used. It requires an assistant.
The patient turns on to the unaffected side. The operator, having taken up his position at the foot of the couch, grasps the leg on the affected side at the ankle with both hands. He raises the leg up into a position of mid-abduction. His assistant then takes up his position behind the patient. One hand is placed over the anterior superior iliac spine, the other over the tuberosity of the ischium; the former hand presses backward, the latter forward. The operator at the foot of the table gently rotates the leg until he feels it quite relaxed. A sudden unexpected pull is given, thus piercing the muscle guard and "gapping" the joint. The assistant, waiting for this, increases his forces at the psychological moment and the ilium retraces its path back home.
CASE REPORTS.
The following two case reports may be of interest, the one an acute case of "lumbago," the other a chronic case of "sciatica."
The first case is that of an agent fifty-five years of age. He had had some mild attacks of lumbago several years ago, for which he took a few veganin tablets. On 10th June last he was stepping out of his bath when he felt a dull aching pain come on across the lower part of his back, which did not yield to veganin. Next morning it had not improved, and after breakfast, while getting up out of an easy chair, he experienced an agonizing pain across the whole of the lower back.
I found him lying in bed flat on his back. He said this was the only position which gave him any relief. With great caution and* gentleness I succeeded in getting him on to a portable treating table. A cursory examination revealed a posterior lesion of the left sacro-iliac joint. I spent a little time relaxing the muscles and then manipulated the joint back into position. This operation caused him 113 surprisingly little inconvenience. I put him back to bed feeling not much better. I saw him on several days following this. Each time he was greatly improved and the soreness was wearing off. After the manipulation he no longer felt the very acute pain. Towards the end of the week he was back at business again. The other case is of a more chronic nature. The patient was a farmer aged 49. He came to me on the 27th February, 1940. Five weeks previously, while recovering from an attack of influenza, he suddenly experienced severe pain in the left hip and leg. During these five weeks he had tried the usual analgesic remedies with little success, and his doctor welcomed the suggestion of manipulation. His general condition was poor, and he had lost considerable weight. There was obvious pain on movements of the trunk, and this was especially noticeable when getting on to the treating table. The left knee was held slightly flexed, and any attempt to extend it at once elicited pain. There was slight wasting of the muscles of the left buttock, thigh, and leg, and some fibrillation of the glutei was noticed. The knee-jerk and ankle-jerk were slightly diminished. The pain was most marked in the left ilio-lumbar angle, round the crest of the ilium, and radiated into the hip, down the thigh, leg, and into the outer toes.
An anterior lesion of the left innominate was diagnosed. At first it was impossible to manipulate the joint owing to the spasticity of the muscles. During this period we endeavoured to prepare the field by deep muscular massage and heat in the form of infra-red rays. The patient was instructed to apply antiphlogistine at home. On 4th March the joint was successfully manipulated, and treatment continued with steady improvement until 3rd April, when the patient was discharged cured. During this time the patient's general condition had improved wonderfully. He had put on weight, and the muscle atrophy was now almost imperceptible. He received eight treatments altogether. Six weeks later he was reported to be quite well-in fact, doing the laborious work of carting out manure into the fields.
It is with gratitude I acknowledge the help given by Major Howard Crozier, R.A.M.C., in reading over the proofs. Had it not been for his encouragement, the article would not have been written.
For the two photographs I am indebted to Mr. Charles H. Sparrow. His assistance was valuable and very willing.
